Microarray gene analysis of the liver in a rat model of chronic, voluntary alcohol intake.
The mechanisms underlying alcoholic liver disease are not fully understood. It has been established that alcohol interferes with transcriptional and translational regulatory steps of cell function. To understand such an effect, assessment of alcohol-induced changes in the simultaneous expression of a large number of genes may prove very useful. The purpose of the current study was to test a large number of genes ( approximately 8700) for possible changes in expression induced by alcohol alone or in addition to treatment with lipopolysaccharide (LPS), a putative mediator of alcohol effects on the liver. Male rats were fed an alcohol-containing liquid diet (Lieber-DeCarli) for 14-15 weeks, injected with Escherichia coli LPS (0.8 mg x kg(-1)), and killed 24 h later. Blood samples were taken for determination of plasma liver enzyme activity, and liver samples were obtained for histologic evaluation and total RNA extraction. Total RNA was analyzed for gene expression (Rat Toxicology U34 Array; Affymetrix, Santa Clara, CA). Of 8740 genes on the microchip, 2259 were expressed in the liver. Seven hundred ninety-eight genes underwent significant changes induced by either alcohol or LPS, but listed in this article are only those that significantly increased or decreased expression twofold or more. The genes were assigned to functional groups and reviewed. Gene changes were discussed from two viewpoints: relevance to established hypotheses of alcohol and LPS mechanisms of action and revealing of novel mechanisms of alcohol-induced liver injury. Application of DNA microarray technology to the study of alcohol-induced liver injury generated novel theoretical and experimental approaches to alcohol-induced liver injury.